M40403, a superoxide dismutase mimetic, protects cochlear hair cells from gentamicin, but not cisplatin toxicity.
Gentamicin, an aminoglycoside antibiotic, and cisplatin, a platinum-based anticancer drug, are two commonly used clinical drugs with ototoxic side effects. The ototoxicity of gentamicin and cisplatin has been linked to the production of reactive oxygen species (ROS), although the specific ROS pathways have not been identified. One ROS that might play a role in ototoxicity is the superoxide radical, which is enzymatically dismutated to molecular oxygen and hydrogen peroxide by endogenous superoxide dismutase (SOD) enzymes. M40403, a manganese-based nonpeptidyl molecule that mimics the activity of SOD, was tested for its ability to protect against gentamicin and cisplatin toxicity in cochlear organotypic cultures from neonatal C57BL/10J mice. Cultures were treated with gentamicin or cisplatin alone or in combination with M40403. M40403 alone had no effect on outer hair cell (OHC) or inner hair cell (IHC) survival at doses of 1, 5, and 10 microM, but a high dose of 30 microM reduced hair cell numbers by approximately 30%. Gentamicin alone and cisplatin alone killed OHCs and IHCs in a dose-dependent manner. The addition of M40403 to gentamicin-treated cultures significantly increased OHC and IHC survival in a dose-dependent manner, whereas M40403 failed to protect hair cells in cisplatin-treated cultures at any dose. The results suggest that the toxicity of gentamicin and cisplatin to cochlear hair cells are mediated by different pathways. Clinically, increased levels of SOD or SOD mimetics might provide significant protection against aminoglycoside ototoxicity.